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Foreword 


The  Federal  Information  Processing  Standards  Publication  Series  of  the 
National  Bureau  of  Standards  is  the  official  publication  relating  to  stan¬ 
dards  adopted  and  promulgated  under  the  provisions  of  Public  Law  89-306 
(Brooks  Act)  and  under  Part  6  of  Title  15,  Code  of  Federal  Regulations. 
These  legislative  and  executive  mandates  have  given  the  Secretary  of 
Commerce  important  responsibilities  for  improving  the  utilization  and  man¬ 
agement  of  computers  and  automatic  data  processing  in  the  Federal  Govern¬ 
ment.  To  carry  out  the  Secretary's  responsibilities,  the  NBS ,  through  its 
Institute  for  Computer  Sciences  and  Technology,  provides  leadership,  techni¬ 
cal  guidance  and  coordination  of  Government  efforts  in  the  development  of 
guidelines  and  standards  in  these  areas. 

Comments  concerning  Federal  Information  Processing  Standards  Publications 
are  welcomed  and  should  be  addressed  to  the  Director,  Institute  for  Computer 
Sciences  and  Technology,  National  Bureau  of  Standards,  Washington,  DC 
20234. 


James  II.  Burrows,  Director 
Institute  for  Computer  Sciences 
and  Technology 


Abstract 


This  standard  specifies  a  uniform  format  for  representing  geographic  point 
location  data  in  digital  form  for  purposes  of  information  interchange  among 
data  systems.  This  standard  applies  only  to  the  three  coordinate  systems 
most  widely  used  in  the  United  States  to  define  the  position  of  a  point  that 
may  be  on,  above,  or  below  the  earth's  surface.  These  systems  include: 
Latitude  and  Longitude,  Universal  Transverse  Mercator  (UTM),  and  State  Plane 
Coordinate  Systems;  all  three  are  mathematically  interconvertible  and  are 
officially  recognized  by  many  mapping  and  surveying  agencies  of  the  Federal 
and  State  governments. 


KEY  WORDS:  Coordinate  system;  elevation;  Federal  Information  Processing 
Standards  Publication;  geographic  point  location;  latitude;  Latitude  and 
Longitude;  longitude;  mapping;  State  Plane  Coordinate  System;  surveying; 
Universal  Transverse  Mercator  (UTM). 


Nat. Bur. Stand.  (U.S.),  Fed . I nfo . Process . Stand . Publ .( FIPS  PUB)  70,  17  pages. 

(1980) 

CODEN: FIPPAT 


For  sale  by  the  National  Technical  Information  Service, 
Commerce,  Springfield,  Virginia  22161. 


U.S.  Department  of 


IJATlONAli  BUREAU 
OF  BTAKDARBS 
OIBRABT 

APR  1  3  1981 


Federal  Information 
Processing  Standards  Publication  70 

1980  OCTOBER  24 
ANNOUNCING  THE  STANDARD  FOR 


7 

FIPS  PUB  70 


Representation  of  Geographic  Point  Locations 
for  Information  Interchange 


Federal  Information  Processing  Standards  Publications  are  issued  by  the 
National  Bureau  of  Standards  pursuant  to  the  Federal  Property  and  Adminis¬ 
trative  Services  Act  of  1949,  as  amended,  Public  Law  89-306  (79  Stat .  1127), 
Executive  Order  11717  (38  FR  12315,  dated  May  11,  1973)  and  Part  6  of  Title 
15  Code  of  Federal  Regulations  (CFR) . 

1.  Name  of  Standard.  Representation  of  Geographic  Point  Locations  for 
Information  Interchange.  * 

2.  Category  of  Standard.  Federal  General  Data  Standard,  Representations 
and  Codes. 

3.  Explanation.  This  standard  establishes  uniform  formats  for  geographic 
point  location  data.  Geographic  point  location  refers  to  the  use  of  a 
coordinate  system  to  define  the  position  of  a  point  that  may  be  on,  above, 
or  below  the  earth's  surface.  It  provides  a  means  for  representing  these 
data  in  digital  form  for  the  purpose  of  interchanging  information  among  data 
systems  and  improving  clarity  and  accuracy  of  inter-personal  communications. 

4.  Approving  Authority.  Secretary  of  Commerce. 

5.  Maintenance  Agency.  U.S.  Department  of  Commerce,  National  Bureau  of 
Standards  (Institute  for  Computer  Sciences  and  Technology). 

6.  Cross  Index.  American  National  Standard  X3. 61-1978,  Representation  of 
Geographic  Point  Locations  for  Information  Interchange. 

7.  Applicability.  This  standard  is  required  for  use  by  Federal  agencies  in 
representing  geographic  point  locations  in  the  interchange  of  information 
among  more  than  one  executive  department  or  agency  or  with  the  private 
sector  including  industry,  state,  local  or  other  Governments  or  with  the 
public  at  large.  Use  of  such  standard  representations  contributes  to  opera¬ 
tional  benefits,  efficiency  and  economy. 

This  standard  does  not  apply  to  applications  covered  by  non-conforming 
international  agreements  established  under  the  aegis  of  the  World 
Meteorological  Organization  or  the  North  Atlantic  Treaty  Organization. 

This  standard  does  not  address  many  other  geographic  coordinate  systems  and 
vertical  control  datums  utilized  by  the  Department  of  Defense  in  military 
applications.  Such  applications  are  excluded  from  the  provisions  of  the 
standard.  Also,  it  is  important  to  note  that  the  standard  applies  only  to 
uniquely  identified  locations.  It  does  not  necessarily  apply  to  a  series  of 
coordinates  developed  at  uniform  intervals  over  a  geographic  area. 

8.  Specifications.  The  specifications  are  affixed.  Except  as  noted  here, 
this  standard  is  materially  identical  with  American  National  Standard,  Repre¬ 
sentation  of  Geographic  Point  Locations  for  Information  Interchange,  ANSI 
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X3 . 61-1978,  copyright  1978  by  the  American  National  Standards  Institute, 
1430  Broadway,  New  York,  NY  10018,  reprinted  with  permission.  Differences 
with  ANSI  X3. 61-1978  are  in  the  addition  of  Paragraph  2. 1.7.1;  in  the 
addition  of  new  information  in  Tables  1,  2,  and  3  and  in  corresponding 
references  in  the  text;  and  in  several  textual  modifications  made  for  the 
purpose  of  clarity. 

9.  Implementation  Schedule.  This  standard  becomes  effective  April  24, 
1981.  Federal  agencies,  based  upon  their  operational  requirements,  will 
develop  procedures  for  implementing  this  standard  by  their  operating  units 
and  personnel. 

10.  Waiver  Procedure.  Heads  of  agencies  may  request  that  provisions  of 
this  standard  be  waived  in  instances  where  its  use  would  seriously  affect 
the  capability  of  the  agency  to  perform  its  operational  mission.  Such 
waiver  requests  will  be  reviewed  for  approval  by  the  Secretary  of  Commerce. 
Correspondence  setting  forth  the  reasons  and  justification  for  the  waiver 
should  be  included  in  the  waiver  request. 

Forty-five  days  should  be  allowed  for  review  and  response  by  the  Secretary 
of  Commerce.  Waiver  requests  shall  be  submitted  to  the  Secretary  of 
Commerce,  Washington,  D.C.  20230,  and  labeled  as  a  Request  for  Waiver  to  a 
Federal  Information  Processing  Standard.  No  action  will  be  taken  by  the 
agency  to  deviate  from  the  standard  prior  to  the  receipt  of  a  waiver  appro¬ 
val  response  from  the  Secretary  of  Commerce. 

11.  Where  to  Obtain  Copies  and  Information.  Copies  of  this  publication  are 
available  for  sale  by  the  National  Technical  Information  Service,  U.S. 
Department  of  Commerce,  Springfield,  Virginia  22161.  Microfiche  copies  of 
this  publication  are  also  available  from  the  National  Technical  Information 
Service.  When  ordering,  refer  to  Federal  Information  Processing  Standards 
Publication  70  ( FIPS-PUB-70) ,  and  title.  Payment  may  be  made  by  check, 
money  order,  or  deposit  account. 

A  list  of  all  published  Federal  Information  Processing  Standards  and  current 
prices  may  be  obtained  from  the  Office  of  Standards  Administration,  Insti¬ 
tute  for  Computer  Sciences  and  Technology,  National  Bureau  of  Standards, 
Washington,  D.C.  20234.  Telephone:  (301)  921-3157. 

Inquiries  concerning  the  Data  Elements  and  Representation  Standards  Program 
may  be  directed  to  the  Center  for  Programming  Science  and  Technology,  Insti¬ 
tute  for  Computer  Sciences  and  Technology,  NBS.  Telephone:  (301)  921-3491. 
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Federal  Information  Processing  Standards  Publication  70 

1980  OCTOBER  24 
SPECIFICATIONS  FOR 

Representation  of  Geographic  Point  Locations 
for  Information  interchange 


1.  Purpose  and  Scope.  Geographic  point  location  refers  to  the  use  of  a 
coordinate  system  to  define  the  position  of  a  point  that  may  be  on,  above, 
or  below  the  earth's  surface. 

This  standard  is  designed  to  establish  uniform  formats  for  geographic  point 
location  data.  It  provides  a  means  for  representing  these  data  in  digital 
form  for  the  purpose  of  interchanging  information  among  data  systems  and  for 
improving  clarity  and  accuracy  in  inter-personal  communications. 

Specifically,  this  standard  is  intended  to: 

(1)  provide  for  uniform  representation  of  geographic  point  location  data; 

(2)  minimize  the  amount  of  human  intervention  required  for  communicating 
geographic  point  location  data; 

(3)  reduce  the  time  required  to  format  and  transmit  the  elements  of 
geographic  point  location  data. 

There  are  many  systems  available  for  indicating  point  locations.  This 
standard  is  applicable  only  to  the  three  most  widely  used  in  the  United 
States:  Latitude  and  Longitude,  Universal  Transverse  Mercator  (UTM) ,  and 
State  Plane  Coordinate  Systems.  These  systems  are  mathematically  intercon¬ 
vertible  and  are  also  officially  recognized  by  the  many  mapping  and  survey¬ 
ing  agencies  of  the  Federal  and  state  governments.  This  standard  does  not 
provide  a  methodology  for  use  of  the  three  systems  covered,  nor  does  it 
recommend  any  particular  system. 

Use  of  elevation  data  is  not  required  for  defining  points  on  the  earth's 
surface.  However,  for  defining  points  either  above  or  below  the  earth's 
surface  or  for  describing  the  topography,  elevation  is  required.  Therefore, 
specifications  for  elevation  data  are  provided  as  an  optional  feature  of 
this  standard. 

Determination  of  specific  geographic  point  location  information  is  the 
user's  responsibility,  as  is  the  accuracy  and  reliability  of  the  informa¬ 
tion.  This  standard  does  not  prescribe  file  sequences,  storage  media,  pro¬ 
gramming  languages,  or  other  features  of  information  processing  to  be  used 
in  its  implementation. 

A  list  of  references  is  provided  in  Paragraph  4  for  more  detailed  informa¬ 
tion  on  the  methodology,  techniques,  and  applications  of  the  three  systems. 


2.  Specifications  for  Geographic  Point  Location  Systems 

2.1  Representations  for  Latitude  and  Longitude.  Latitude  and  longitude  are 
spherical  coordinate  representations  that  show  locations  on  the  surface  of 
the  earth  using  the  earth's  equator  and  the  prime  meridian  (Greenwich, 
England)  as  the  respective  latitudinal  and  longitudinal  origins. 

Although  there  are  applications  in  which  only  latitude  or  longitude  need  to 
be  recorded,  both  are  usually  stated.  The  sequencing  of  latitude  and  longi- 
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tude  then  becomes  important  and  is  addressed  in  this  standard.  Since  lati¬ 
tude  and  longitude  are  angular  quantitites,  they  are  expressed  as  degrees, 
minutes  and  seconds.  The  standard  provides  for  the  representation  of  lati¬ 
tude  and  longitude  in  decimal  fractions  of  degrees,  minutes  and  seconds. 
The  designation  of  the  northern,  southern,  eastern  and  western  hemispheres 
is  treated  also. 

2.1.1  Sequencing  of  Latitude  and  Longitude.  Latitude  shall  be  given  first 
-  to  the  left  when  inscribed  with  longitude  on  one  line,  or  above  when  lati¬ 
tude  and  longitude  are  given  vertically  in  relationship  to  each  other. 
Sequencing  shall  be  from  high  order  to  low  order  ( lef t-to-right  direction) 
in  expressing  degrees,  minutes,  and  seconds  in  either  latitude  or  longitude. 
When  a  decimal  fraction  of  a  degree  is  used,  neither  minutes  nor  seconds  may 
be  expressed;  similarly,  when  a  decimal  fraction  of  a  minute  is  used,  no 
seconds  may  be  expressed. 

2.1.2  Use  of  Separators.  Separators  are  permissible  to  enhance  understand¬ 
ing  of  the  contents  of  data  files.  When  separators  are  used,  the  following 
guidelines  are  to  be  followed. 

(1)  Separators  between  latitude  and  longitude:  latitude  shall  be  separated 
from  longitude  by  either  a  comma  or  a  blank.  No  other  symbol  shall  be  used 
as  a  separator  between  these  items. 

(2)  Separators  between  elements  within  latitude  or  longitude:  no  separators 
shall  be  used  other  than  the  decimal  point,  as  specified  in  Paragraphs 
2.1.3;  2.1.4;  and  2.1.5. 

It  is  recognized  that  degrees,  minutes,  and  seconds  are  conventionally 
denoted  and  separated  by  using  the  superscripts  °,  ',  and  ",  respectively. 
For  this  standard,  such  designations  have  not  been  included  as  permissible 
primarily  because  many  data  processing  machines  cannot  recognize  or  repro¬ 
duce  the  conventional  superscripts. 

2.1.3  Representation  of  Degrees 

2. 1.3.1  Latitude.  Degrees  of  latitude  shall  be  represented  by  a  two-digit 
decimal  number  ranging  from  00  through  90.  For  values  less  than  10,  a 
leading  zero  shall  be  given  (for  example,  01,  05,  etc.). 

2. 1.3. 2  Longitude.  Degrees  of  longitude  shall  be  represented  by  a  three- 
digit  decimal  number  ranging  from  000  through  180.  For  values  less  than 
100,  leading  zero(s)  shall  be  given  (for  example,  001,  027,  etc.). 

2. 1.3. 3  Latitude  and  Longitude.  For  both  latitude  and  longitude,  when  a 
decimal  fraction  of  a  degree  is  specified  it  shall  be  separated  from  the 
whole  number  of  degrees  by  a  decimal  point  and  expressed  numerically  to  the 
number  of  places  required  by  the  desired  precision.  (However,  see  Paragraph 
2. 1.7.1  for  exception.) 

2.1.4  Representation  of  Minutes.  For  both  latitude  and  longitude,  the 
minutes  shall  be  represented  by  a  two-digit  decimal  number  ranging  from  00 
through  59.  For  values  less  than  10,  a  leading  zero  shall  be  given.  When  a 
location  is  indicated  by  degrees,  minutes,  and  decimal  fractions  of  a  min¬ 
ute,  the  decimal  fraction  of  a  minute  shall  be  separated  from  the  whole 
number  of  minutes  by  a  decimal  point  and  expressed  numerically  to  the  number 
of  places  required  by  the  desired  precision. 

2.1.5  Representation  of  Seconds.  For  both  latitude  and  longitude,  seconds 
shall  be  represented  by  a  two-digit  decimal  number  ranging  from  00  through 
59.  For  values  less  than  10,  a  leading  zero  shall  be  given.  When  a  loca¬ 
tion  is  indicated  by  degrees,  minutes,  seconds,  and  decimal  fractions  of  a 
second,  the  decimal  fraction  of  a  second  shall  be  separated  from  the  whole 
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number  of  seconds  by  a  decimal  point  and  expressed  numerically  to  the  number 
of  places  required  by  the  desired  precision. 

2.1.6  Representation  of  Hemispheric  Information.  Latitudes  north  of  the 
equator  shall  be  specified  by  an  uppercase  "N"  immediately  following  the 
last  digit  for  latitude.  Latitudes  south  of  the  equator  shall  be  designated 
by  an  uppercase  "S"  immediately  following  the  last  digit  for  latitude.  A 
point  on  the  equator  shall  be  assigned  to  the  northern  hemisphere. 

Longitudes  east  of  the  prime  meridian  shall  be  specified  by  an  uppercase  "E" 
immediately  following  the  last  digit  for  longitude.  Longitudes  west  of  the 
prime  meridian  shall  be  designated  by  an  uppercase  "W"  immediately  following 
the  last  digit  for  longitude.  A  point  on  the  prime  meridian  shall  be 
assigned  to  the  eastern  hemisphere.  A  point  on  the  180th  meridian  shall  be 
assigned  to  the  western  hemisphere. 

2. 1.6.1  Alternative  1  for  Representation  of  Hemispheric  Information.  Lati¬ 
tudes  north  of  the  equator  may  be  specified  by  a  plus  sign  (  +  )  immediately 
preceding  the  two  digits  designating  degrees.  Latitudes  south  of  the  equa¬ 
tor  may  be  designated  by  a  minus  sign  (-)  preceding  the  two  digits  designat¬ 
ing  degrees.  A  point  on  the  equator  shall  be  assigned  to  the  northern 
hemisphere.  Longitudes  east  of  the  prime  meridian  may  be  specified  by  a 
plus  sign  (+)  immediately  preceding  the  three  digits  designating  degrees  of 
longitude.  Longitudes  west  of  the  meridian  may  be  designated  by  a  minus 
sign  (-)  preceding  the  three  digits  designating  degrees.  A  point  on  the 
prime  meridian  shall  be  assigned  to  the  eastern  hemisphere.  A  point  on  the 
180th  meridian  shall  be  assigned  to  the  western  hemisphere. 

2. 1.6. 2  Alternative  2  for  Representation  of  Hemispheric  Information.  Many 
users  confine  their  activities  to  one  quadrant  of  the  earth,  and  their  files 
contain  location  data  all  within  that  quadrant.  For  such  users,  hemisphere 
codes  are  unnecessarily  space  consuming  and  costly  to  enter.  Therefore,  they 
may  elect  to  use  no  hemisphere  codes  within  their  own  system.  Where  this 
alternative  is  used,  however,  hemisphere  information  shall  be  included  in 
correspondence  between  interested  parties. 

2.1.7  Precision.  A  point  can  be  represented  at  various  levels  of  precision, 
as  illustrated  in  the  numbered  examples  below.  (In  all  except  the  first  two 
examples,  hemisphere  is  shown  using  N  and  W,  with  the  understanding  that  + 
and  -  could  have  been  used;  separation  is  shown  by  using  a  comma,  with  the 
understanding  that  a  space  (blank)  could  have  been  used  instead  of  a  comma.) 


(1)  Degrees  and  decimal  fractions  of  a  degree: 

40 .20361N,075 .00417W  or  +40.20361,-075.00417 

(2)  Degrees  and  minutes: 

4012N , 07500W  or  +4012,-07500 

(3)  Degrees,  minutes  and  decimal  fractions  of  a  minute: 

4012. 22N, 07500. 25W 

(4)  Degrees,  minutes  and  seconds: 

40121 3N, 0750015 W 

(5)  Degrees,  minutes,  seconds  and  decimal  fractions  of  a  second: 

401213 .IN, 0750015 ,1W 
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For  longitude  at  the  equator,  and  for  latitude  anywhere  on  the  earth,  the 
location  of  a  point  to  the  level  of  precision  of  0.01  foot  (0.003  meter)  on 
the  face  of  the  earth  corresponds  approximately  to  angular  values  (on  a 
great  circle)  of  0.000000028  degree,  0.0000017  minute  or  0.00010  second. 

Using  these  values,  the  preceding  examples  of  latitude  and  longitude  at  this 
level  of  precision  are  as  follows: 

(1)  Degrees  and  decimal  fractions  of  a  degree: 

40 .20361498N ,075 . 00417321 W 

(3)  Degrees,  minutes  and  decimal  fractions  of  a  minute: 

40 12. 2213 12N, 07500 .25 1341 W 

(5)  Degrees,  minutes,  seconds  and  decimal  fractions  of  a  second: 

401213 .1132N, 0750015 .1214W 

The  number  of  decimal  places  to  which  any  representation  of  latitude  or 
longitude  is  carried  must,  of  course,  depend  on  the  user's  requirements,  the 
accuracy  of  measuring  instruments,  and  similar  factors. 


2.1. 7.1  Alternate  Representation  of  Precision.  In  the  latitude  and  longi¬ 
tude  system,  the  precision  of  the  data  to  be  exchanged  may  be  included  in 
the  data  name,  as,  for  example,  "latitude,  deciseconds , "  "longitude,  deci- 
seconds, "  or  "geographic  coordinates,  deciseconds."  When  this  option  is 
used,  a  decimal  point  separator  (as  specified  in  Paragraph  2.1.2)  is  not 
required  between  the  whole  and  fractional  units. 

2.1.8  Elevation  (Optional).  See  Paragraph  3  for  formatting  of  elevation 
data . 


2.2  Representations  for  Universal  Transverse  Mercator  Grid  System  (UTM) . 
The  Universal  Transverse  Mercator  Grid  System  provides  rectangular  coordi¬ 
nates  that  may  be  used  to  indicate  locations  of  points  on  the  surface  of  the 
earth.  UTM  involves  linear  measurements,  and  the  unit  of  measure  is  the 
meter.  A  point  is  located  by  specifying  a  hemispheric  indicator,  a  zone 
number,  an  easting  value,  and  a  northing  value. 

UTM  is  designed  for  world  use  between  80°  south  latitude  and  84°  north 
latitude.  The  globe  is  divided  into  narrow  zones,  6°  of  longitude  in 
width,  starting  at  the  180°  meridian  of  longitude  and  progressing  eastward. 
The  zones  are  numbered  1  through  60.  Each  zone  has,  as  its  east  and  west 
limits,  a  meridian  of  longitude.  Each  zone  also  has  a  central  meridian 
passing  through  the  center  of  the  zone.  The  location  of  any  point  within  a 
zone  is  given  in  relation  to  the  central  meridian  within  that  zone  and  the 
equator.  The  system  zone  yields  positive  values  for  the  identification  of  a 
point  on  the  earth's  surface  by  first  assigning  numeric  values  to  the  equa¬ 
tor  and  to  the  central  meridian.  Then,  a  point's  north-south  location  is 
obtained  by  either  adding  or  subtracting  the  point's  distance  north  or  south 
of  the  equator.  Similarly,  a  point's  east-west  location  is  obtained  by 
either  adding  or  subtracting  the  point's  distance  east  or  west  of  the  cen¬ 
tral  meridian. 

A  value  of  500,000  meters  is  assigned  to  the  central  meridian  of  each  zone 
in  order  to  avoid  negative  numbers  at  the  west  edge  of  the  zone.  The  values 
increase  from  west  to  east.  For  north-south  values  in  the  northern  hemis¬ 
phere,  the  equator  is  assigned  0  meters,  and  the  numbers  increase  toward  the 
north  pole.  In  the  southern  hemisphere,  the  equator  is  assigned  10,000,000 
meters,  and  the  numbers  decrease  toward  the  south  pole. 
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On  a  map,  appropriate  values  for  the  easting  and  northing  of  a  point  are 
determined  relative  to  labeled  grid  lines.  A  point  on  the  equator  is  as¬ 
signed  a  value  of  zero  for  its  northing  and  is  treated  as  if  it  were  in  the 
northern  hemisphere.  A  point  on  a  boundary  meridian  is  assigned  the  zone 
number  for  the  zone  to  the  east  of  the  point. 

2.2.1  Sequencing  of  UTM  and  Hemisphere  Codes.  The  first  item  of  informa¬ 
tion  shall  be  a  code  to  indicate  the  hemisphere  in  which  the  point  is 
located.  A  plus  sign  (+)  shall  be  used  to  indicate  the  northern  hemisphere, 
and  a  minus  sign  (-)  to  indicate  the  southern  hemisphere.  The  second  item 
of  information  shall  be  the  zone  number  indicating  the  6°  longitudinal 
band  in  which  the  point  is  located  (01,  02,  ...60).  The  third  item  of 
information  shall  be  the  easting  in  meters.  The  last  item  of  information 
shall  be  the  northing  in  meters. 

2.2.2  Precision.  In  order  to  provide  the  precision  equivalent  to  that  used 
with  the  Latitude  and  Longitude  and  State  Plane  Coordinate  Systems,  UTM  may 
be  recorded  to  three  decimal  places. 

2.2.3  Use  of  Separators.  Separators  are  permissible  to  enhance  under¬ 
standing  of  the  contents  of  data  files.  When  separators  are  used,  the 
following  guidelines  shall  be  followed. 

(1)  Separators  between  hemisphere  code  and  zone  number:  the  hemisphere  code 
shall  not  be  separated  from  the  zone  number. 

(2)  Separators  between  zone  number  and  easting  value:  the  zone  number  shall 
be  separated  from  the  easting  value  by  a  comma  or  a  blank. 

(3)  Separators  between  elements  of  UTM  measurements:  the  easting  value 
shall  be  separated  from  the  northing  value  by  a  comma  or  a  blank. 

(4)  Separators  for  precision:  for  both  easting  and  northing  values,  when  a 
decimal  fraction  of  a  meter  is  specified,  it  shall  be  separated  from  the 
unit  value  by  a  decimal  point  followed  by  as  many  as  three  digits  to  provide 
the  necessary  precision.  The  following  are  examples  of  the  use  of  UTM 
positional  information: 


+18,520381 .516,3684572.632  -18,520381.516,6315427.368 

The  above  examples  illustrate  two  points  within  the  same  zone  that  are 
equidistant  from  the  equator :  one  in  the  northern  hemisphere  and  one  in  the 
southern  hemisphere. 


2.2.4  Representation  of  Numbers  of  Varying  Magnitude.  Except  in  special 
applications  covering  a  small  area  of  the  earth's  surface,  leading  zeros  are 
required  for  use  in  numbers  that  are  less  than  the  permissible  maximum.  For 
example,  if  a  northing  of  less  than  1,000,000  is  required,  leading  zeros 
should  be  inserted  to  preserve  spatial  integrity. 

The  following  are  examples  of  UTM  geographic  point  location  codes. 

Alaska: 


+05,426453.473,6596814.917 
Point  on  the  equator  in  Colombia,  South  America: 

+  18 ,593681.510,0000000.000 

A  point  one-millimeter  south  of  the  one  designated  immediately  above: 


-18,593681.510  ,9999999.999 


7 


FIPS  PUB  70 


2.2,5  Elevation  (Optional).  See  Paragraph  3  for  formatting  elevation  data 
which  is  required  when  defining  a  point  either  above  or  below  the  land 
surface . 

2.3  Representations  for  State  Plane  Coordinate  Systems.  The  State  Plane 
Coordinate  Systems  (SPCSs)  are  designed  to  define  the  locations  of  points 
within  a  geographic  grid  system.  They  were  used  first  in  the  nineteenth 
century;  the  first  formal  use  was  in  1932.  There  are  now  one  or  more  State 
Plane  Coordinate  Systems  in  use  in  each  of  the  50  United  States,  as  well  as 
in  the  Commonwealth  of  Puerto  Rico,  the  U.S.  Virgin  Islands,  American  Samoa, 
and  Guam.  The  District  of  Columbia  is  included  with  the  State  of  Maryland. 
State  Plane  Coordinate  Systems  represent  separate,  distinct  systems  for  the 
54  political  jurisdictions  involved,  as  opposed  to  the  universally- 
applicable  Latitude  and  Longitude  (see  Paragraph  2.1)  and  Universal  Trans¬ 
verse  Mercator  (UTM)  Systems  (see  Paragraph  2.2). 

Nine  states,  Puerto  Rico,  American  Samoa,  and  Guam  are  covered  individually 
by  one  State  Plane  Coordinate  System  or  zone.  The  nine  states  are: 
Connecticut;  Delaware;  Maryland;  New  Hampshire;  New  Jersey;  North  Carolina; 
Rhode  Island;  Tennessee;  and  Vermont.  The  remaining  forty-one  states  and 
the  Virgin  Islands  are  covered  individually  by  from  two  to  ten  SPCSs.  These 
systems  fall  into  four  general  categories,  based  upon  the  conformal  mapping 
projection  methods  utilized  in  the  political  jurisdiction: 

(1)  the  Lambert  Projection; 

(2)  the  Transverse  Mercator  (TM)  Projection  (not  to  be  confused  with  the 
UTM)  ; 

(3)  a  combination  of  Lambert  and  TM  Projections  in  New  York  and  Florida;  and 

(4)  a  combination  of  Lambert,  TM,  and  an  (unique)  oblique  projection  in 
Alaska . 

A  zone  may  extend  to  the  state  boundaries  of  a  political  jurisdiction  and  to 
county  boundaries  where  these  are  contiguous  with  state  boundaries. 

Further,  a  zone  may  be  defined  in  one  of  three  ways.  In  each  of  these  three 
methods,  an  arbitrary  point  of  origin  in  latitude  and  longitude  is  one 
element  of  the  definition  of  the  zone.  The  other  element  of  definition 
varies  with  the  conformal  mapping  projection  system  used  in  the  zone: 

(1)  Lambert  Projection  -  two  "standard  parallels"  of  latitude  bounding  the 
zone ; 

(2)  Transverse  Mercator  Projection  -  one  central  north-south  (longitudinal) 
meridian  bisecting  the  zone  at  an  arbitrary  east-west  point; 

(3)  Alaskan  oblique  projection  -  as  defined  in  detailed  Alaska  State  Plane 
Coordinate  System  specifications,  referenced  in  this  standard. 

The  arbitrary  point  of  origin  for  each  zone  is  typically  located  outside  the 
geographic  area  it  covers.  This  is  designed  to  meet  the  objective  that  no 
coordinate  may  have  a  negative  value. 


2.3.1  Jurisdictional  Representation.  This  representation  identifies  the  50 
States  that  comprise  the  United  States,  as  well  as  the  Commonwealth  of 
Puerto  Rico,  the  U.S.  Virgin  Islands,  American  Samoa,  and  Guam.  There  are 
two  alternative  methods  for  representation  of  jurisdictions:  a  two-character 
alphabetic  code  and  a  two-digit  numeric  code.  Both  are  specified  in  Federal 
Information  Processing  Standard,  States  and  Outlying  Areas  of  the  United 
States  (including  the  District  of  Columbia),  FIPS  PUB  5-1  (ANSI  X3. 38-1972). 
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2.3.2  Zone  Representation.  This  representation  uniquely  identifies  each 
of  the  zones  or  State  Plane  Coordinate  Systems  found  within  a  jurisdiction 
as  represented  in  accordance  with  Paragraph  2.3.1.  Two  methods  are  pro¬ 
vided  . 


2. 3. 2.1  One  or  Two  Character  Representation.  The  first  method  for  zone  or 
SPCS  representation  provides  for  a  left- justified  code  of  one  or  two  charac¬ 
ters  which  may  be  alphabetic  or  numeric.  This  code  will  accommodate  all 
zones  in  the  54  jurisdictions  using  SPCSs;  it  is  mnemonic  and  is  based  on 
standard,  common  nomenclature  used  in  the  jurisdictions  to  indicate  specific 
zones.  Table  1  shows  this  code;  a  "b"  represents  a  blank  (space)  in  an 
individual  code  entry.  Table  2  is  a  summary  listing  of  proposed  representa¬ 
tions  for  the  SPCSs  and  their  zones  within  all  jurisdictions. 

2. 3. 2. 2  Four  Character  Representation.  In  this  representation,  each  of  the 
zones  or  SPCSs  in  each  jurisdiction  is  uniquely  identified  by  a  four-charac¬ 
ter  numeric  code.  Table  3  is  a  summary  listing  of  the  alternate  representa¬ 
tions  for  the  SPCSs  and  zone  codes  within  all  jurisdictions. 

2.3.3  Sequencing  of  X  Coordinates  and  Y  Coordinates.  The  X  coordinate, 
which  is  the  east-west  location  indicator,  shall  precede  (be  to  the  left  of, 
when  on  one  line,  and  be  above,  when  shown  vertically)  the  Y  coordinate, 
which  is  the  north-  south  location  indicator. 

2.3.4  Use  of  Separators.  Separators  are  permissible  to  enhance  understand¬ 
ing  of  the  contents  of  data  files.  When  separators  are  used,  the  following 
guidelines  shall  be  followed. 

When  a  choice  is  indicated  between  a  pair  of  separator  symbols,  one  symbol 
alone  shall  be  chosen,  so  that  the  same  symbol  is  used  as  a  separator 
between  every  field  in  a  record  where  a  separator  is  used.  This  is  intended 
to  facilitate  data  interchange.  The  items  described  in  Paragraphs  2.3.1, 
2.3.2,  2.3.5,  and  2.3.6  shall  be  used  in  lef t-to-right  sequence. 

(1)  Separator  between  jurisdictional  representation  (2.3.1)  and  zone  repre¬ 
sentation  (2.3.2):  a  single  comma  or  blank  shall  be  used. 

(2)  Separator  between  zone  representation  (2.3.2)  and  X  coordinate  represen¬ 
tation  (2.3.5):  Same  as  (1)  above. 

(3)  Separator  between  X  coordinate  representation  (2.3.5)  and  Y  coordinate 
representation  (2.3.6):  Same  as  (1)  above. 


2.3.5  X  Coordinate  Representation.  Three  methods  are  available  for  the 
designation  of  this  east-west  location  indicator:  (1)  the  Lambert  Projec¬ 
tion,  (2)  the  Transverse  Mercator  Projection,  and  (3)  the  oblique  projection 
used  in  Alaska. 

For  each  of  these  three  methods,  the  precision  requirements  shall  be  the 
same  as  those  for  the  Latitude  and  Longitude  (Paragraph  2.1)  and  Universal 
Transverse  Mercator  (Paragraph  2.2)  Systems.  This  shall  be  at  the  maximum 
level  of  precision  of  1/100  of  a  foot  (0.01  foot),  or  3  millimeters,  at  mean 
sea-level  datum. 

The  notation  for  an  X  coordinate  in  an  existing  SPCS  may  be  expressed  by  a 
number  of  the  general  magnitude  of  NNNNNNN.NN.  This  will  suffice  for  a 
range  of  X  of  not  less  than  0.01  foot  and  not  more  than  9,999,999.99  feet, 
and  is  considered  to  be  appropriate  for  this  standard. 

As  many  digits  as  are  required  may  be  used  for  purposes  of  internal  process¬ 
ing  and  storage  of  X  coordinate  data.  For  interchange  purposes,  the  follow¬ 
ing  conventions  shall  apply  to  the  X  coordinate  representation. 
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(1)  Leading  zeros  shall  be  used  in  numbers  with  fewer  digits  than  the 
permissible  maximum,, 

(2)  Where  a  decimal  fraction  is  used,  it  shall  be  one  or  two  positions  in 

length,  as  required  (for  example,  .15,  .1). 

(3)  Where  a  decimal  fraction  is  not  used,  the  X  coordinate  shall  be  of  the 
range  of  not  less  than  0000001  foot,  and  not  more  than  9999999  feet. 

Therefore,  for  interchange  purposes,  the  maximum  sized  coordinate  shall 
consist  of  seven  high-order  decimal  digits,  that  is,  NNNNNNN.NN. 

2.3.6  Y  Coordinate  Representation.  There  are  three  methods  for  the  desig¬ 
nation  of  the  north-south  location  indicator:  (1)  the  Lambert  Projection, 
(2)  the  Transverse  Mercator  Projection,  and  (3)  the  oblique  Alaska  zone 
projection . 

The  requirements  for  this  coordinate  shall  be  the  same  as  those  set  forth  in 
Paragraph  2.3.5  for  X  coordinate  representation. 

2.3.7  Z  Coordinate  Representation.  This  coordinate  is  utilized  in  some 
applications,  although  it  is  not  known  to  be  part  of  an  official  SPCS .  It 
is  a  coordinate  for  elevation.  See  Paragraph  3  for  formatting  of  elevation 
data . 


2.3.8  Conversion  Computations.  Publications  containing  projection  tables 
for  the  State  Plane  Coordinate  Systems  are  available  to  assist  with  conver¬ 
sion  computations.  These  are  listed  in  Table  4. 


3.  Specifications  for  Elevation  Data  (Optional) 

3.1  General.  Elevation  of  a  point,  as  used  in  this  standard,  is  defined  as 
the  distance  in  meters  either  above  or  below  a  reference  surface.  In  the 
United  States,  this  reference  surface  is  the  National  Geodetic  Vertical 
Datum  of  1929,  which  approximates  mean  sea  level. 

If  elevation  data  are  presented,  they  should  follow  the  geographic  coordi¬ 
nate  data. 


3.2  Representation  of  Elevation 

3.2.1  Precision.  Representation  of  elevation  may  or  may  not  contain  a 
decimal  point.  If  a  representation  for  an  elevation  contains  a  decimal 
point,  the  number  of  places  after  the  decimal  point  should  reflect  the 
inherent  precision  of  the  measurement.  The  number  of  digits  in  an  integer 
does  not  necessarily  imply  precision. 

3.2.2  Elevation  Data.  All  elevation  measurements  below  the  reference  datum 
shall  be  designated  by  a  minus  sign  (-)  preceding  the  number.  Measurements 
at  or  above  the  reference  datum  may  be  either  without  a  sign  or  may  be 
designated  by  a  plus  sign  (+),  but  usage  should  be  consistent  throughout  a 
set  of  data. 

3.2.3  Sequencing  of  Data.  When  present,  the  elevation  data  shall  follow 
and  be  separated  from  the  geographic  coordinate  data  by  either  a  comma  or  a 
blank,  whichever  is  used  within  the  geographic  coordinate  data. 

3.2.4  Unit  of  Measurement.  The  use  of  feet  as  the  unit  of  measurement  is 
optional.  Where  this  option  is  used,  the  unit  of  measurement  shall  be 
specified  by  the  interested  parties. 
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Table  1 

Zone  Representation  Code 


Code( s) 

SPCS/Zone 

Represented 

Jur i sd iction( s)  Concerned 

bb 

A  single  zone, 
where  only  one 
zone  i n  a  state 

Nine  states,  which  have  only  one 

SPCS/zone  (see  Table  2  for  names), 

American  Samoa,  Guam 

SH 

Of  f shore 

Lou i s iana 

Mb 

Main  land 

Massachusetts  (one  of  two  zones) 

lb 

Island 

Massachusetts  (one  of  two  zones) 

CM 

Central  (TM) 

Michigan  (see  Table  2) 

Lb 

Long  Island 

New  York  (one  of  four  zones) 

NC 

North  Central 

Texas  (one  of  five  zones') 

SC 

South  Central 

Texas  (one  of  five  zones) 

EC 

Ea st  Centra  1 

Wyoming  (one  of  four  zones) 

WC 

West  Central 

Wyoming  (one  of  four  zones) 

Eb 

East 

Many  (see  Table  2) 

Sb 

South 

Many  (see  Table  2) 

Wb 

West 

Many  (see  Table  2) 

Nb 

North 

Many  (see  Table  2) 

Cb 

Centra  1 

Many  (see  Table  2) 

01-10 

Numer i ca 1 1 y 
designated  zone 

For  the  following  states,  as  shown: 

Alaska  -  01  through  10 

California  -  01  through  07 

Hawaii  -  01  through  05 

Wyomi ng  -  01  through  04 

Z1 

Zone  1 

Puerto  Rico  and  Virgin  Islands 
(St.  John,  St.  Thomas) 

SX 

Zone  2 

Virgin  Islands  (St.  Croix) 

NOTES : 

(1)  Wyoming  is  shown  with  two  designations;  it  is  shown  on  Table  2  in 
the  same  fashion.  It  is  the  only  state  with  both  alphabetic  and 
numeric  official  zone  designations. 

(2)  The  codes  indicated  in  Sections  2.3.1  and  2.3.2  shall  be  applied  to 
the  zones  indicated  in  Table  2.  For  Wyoming  only,  the  numeric  zone 
designations  or  the  alphabetic  zone  designations  are  expected  to  be 
used  separately,  without  intermixing  of  codes. 

(3)  The  Commonwealth  of  Puerto  Rico  and  the  Territory  of  the  U.S. 
Virgin  Islands  share  one  zone,  except  for  the  Island  of  St.  Croix 
which  is  in  a  second,  separate,  zone. 
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Table  2 

Jurisdictions  and  State  Plane  Coordinate  Systems 


Zone  Identifications  Used  for  Each  SPCS  in  Jurisdiction 


Alpha.  Num.  ESWNCCESWNMIZSLS  Blank 
Jurisdictions  Code  Code  H  C  C  C  C  IX  H  (one)  Numeric 


A 1 abama 

AL 

01 

X 

- 

X 

- 

A 1 aska 

AK 

02 

- 

Ar i zona 

AZ 

04 

X 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Arkansas 

AR 

05 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Ca  1  i f orn  i  a 

CA 

06 

- 

Co  1 orado 

CO 

08 

- 

X 

- 

X 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Connecti cut 

CT 

09 

X 

Del  aware 

District  of  Columbia* 

DE 

1  0 

X 

FI  or i da 

FL 

12 

X 

- 

X 

X 

- 

Georg i a 

GA 

13 

X 

- 

X 

- 

Hawa i i 

H  1 

1  5 

- 

1  daho 

ID 

16 

X 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Illinois 

1  L 

1  7 

X 

- 

X 

- 

Indiana 

1  N 

18 

X 

- 

X 

- 

1  owa 

1  A 

19 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Kansas 

KS 

20 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Kentucky 

KY 

21 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Lou i s i ana 

LA 

22 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

X 

- 

Ma  i  ne 

ME 

23 

X 

- 

X 

- 

Mary  1  and 

MD 

24 

X 

Massachusetts 

MA 

25 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

X 

X 

- 

- 

- 

- 

- 

Mi ch i gan 

Ml 

26 

X 

X 

X 

X 

X 

X 

- 

Mi nnesota 

MN 

27 

- 

X 

- 

X 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Mi ss issi pp i 

MS 

28 

X 

- 

X 

- 

Mi ssour i 

M0 

29 

X 

- 

X 

X 

- 

Montana 

MT 

30 

- 

X 

- 

X 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Nebraska 

NE 

31 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Nevada 

NV 

32 

X 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

New  Hampsh ire 

HN 

33 

X 

New  Jersey 

NJ 

34 

X 

New  Mexi co 

NM 

35 

X 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

New  York 

NY 

36 

X 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

X 

- 

- 

North  Caro  1 i na 

NC 

37 

X 

North  Dakota 

ND 

38 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Oh  io 

OH 

39 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Okl ahoma 

OK 

40 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Oregon 

OR 

4  1 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Pennsyl van ia 

PA 

42 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Rhode  Island 

RI 

44 

X 

South  Carol i na 

SC 

45 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

South  Dakota 

SD 

46 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Tennessee 

TN 

47 

X 

Texas 

TX 

48 

- 

X 

- 

X 

X 

- 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

Utah 

UT 

49 

- 

X 

- 

X 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Vermont 

VT 

50 

X 

V i rg i ni a 

VA 

51 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Wash ington 

WA 

53 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

West  Virginia 

WV 

54 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Wi scon  si n 

WI 

55 

- 

X 

- 

X 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Wyomi ng 

WY 

56 

X 

- 

X 

- 

- 

- 

X 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

American  Samoa 

AO 

60 

X 

Guam 

GQ 

66 

X 

Puerto  Ri co 

RQ 

72 

X 

- 

Virgin  Islands 

VQ 

78 

“ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

X 

X 

“ 

*  See  Maryland. 

**  See  Note  3,  Table  1. 


01  through  10 
01  through  07 

01  through  05 


01  through  04 

** 

*  * 
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Table  3 

Jurisdictions,  State  Plane  Coordinate  Systems, 
and  Alternate  Zone  Representations 


Jurisdiction 

Zone  Name  or  Number 

Alpha. 

Code 

Num. 

Code 

Zone  Code 

A 1  abarna 

AL 

0  1 

Ea  st 

0101 

West 

0102 

A 1  aska 

AK 

02 

01  through  10 

5001  through  5010 

Ar  i zona 

AZ 

04 

Ea  st 

0201 

Central 

0202 

West 

0203 

Arkansas 

AR 

05 

North 

0301 

South 

0302 

Cal i f or n i a 

CA 

06 

01  through  07 

0401  through  0407 

Co  1  ora  do 

CO 

08 

North 

0501 

Centra  1 

0502 

South 

0503 

Connect icut 

CT 

09 

0600 

De 1  aware 

DE 

10 

0700 

District  of  Columbia* 

FI  or  i  da 

FL 

12 

East 

0901 

West 

0902 

North 

0903 

Georg i a 

GA 

1  3 

Ea  st 

1001 

West 

1002 

Hawai  i 

H  1 

15 

01  through  05 

5101  through  5105 

1  daho 

ID 

16 

East 

1  101 

Centra  1 

1  102 

West 

1103 

1  1  1  i noi  s 

1  L 

17 

Ea  st 

1201 

West 

1202 

Indiana 

1  N 

18 

Ea  st 

1301 

West 

1302 

1  owa 

1  A 

19 

North 

1401 

South 

1402 

Kansas 

KS 

20 

North 

1501 

South 

1  502 

Kentucky 

KY 

21 

North 

1601 

South 

1602 

Loui s iana 

LA 

22 

North 

1701 

South 

1702 

Of  fshore 

1703 

Ma  i  ne 

ME 

23 

Ea  st 

1801 

West 

1802 

Mary  1  and 

MD 

24 

1900 

Massachusetts 

MA 

25 

Mainland 

2001 

Island 

2002 

*  See  Maryland. 
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Table  3 


Jurisdictions,  State  Plane  Coordinate  Systems, 
and  Alternate  Zone  Representations 


Juri sdi ct ion 

Zone  Name  or  Number 

A 1 pha. 
Code 

Num. 

Code 

Zone  Code 

Michigan 

Ml 

26 

Ea  st 

2101 

Central  (Transverse 

Mercator) 

2  102 

West 

2103 

North 

2111 

Central  (Lambert) 

2112 

South 

2113 

Mi nnesota 

MN 

27 

North 

2201 

Centra  1 

2202 

South 

2203 

Mi ssi ss ippi 

MS 

28 

Ea  st 

2301 

West 

2302 

Mi ssour i 

MO 

29 

East 

2401 

Central 

2402 

West 

2403 

Montana 

MT 

30 

North 

2501 

Centra  1 

2502 

South 

2503 

Nebraska 

NE 

31 

North 

2601 

South 

2602 

Nevada 

NV 

32 

East 

2701 

Centra  1 

2702 

West 

2703 

New  Hampsh i re 

NH 

33 

2800 

New  Jersey 

NJ 

34 

2900 

New  Mexi co 

NM 

35 

Ea  st 

3001 

Centra  1 

3002 

West 

3003 

New  York 

NY 

36 

Ea  st 

3101 

Centra  1 

3102 

West 

3103 

Long  Island 

3104 

North  Caro  1  i na 

NC 

37 

3200 

North  Dakota 

ND 

38 

North 

3301 

South 

3302 

Oh  i  o 

OH 

39 

North 

3401 

South 

3402 

Ok  1 ahoma 

OK 

40 

North 

3501 

South 

3502 

Oregon 

OR 

4  1 

North 

3601 

South 

3602 

Pennsyl vania 

PA 

42 

North 

3701 

South 

3702 

Rhode  Island 

R  1 

44 

3800 

South  Carol ina 

SC 

45 

North 

3901 

South 

3902 

15 


FIPS  PUB  70 


Ta  bl  e  3 

Jurisdictions,  State  Plane  Coordinate  Systems, 
and  Alternate  Zone  Representations 


Jurisdi ct ion 

Zone  Name  or  Number 

A 1  pha. 
Code 

Num. 

Code 

Zone  Code 

South  Dakota 

SD 

46 

North 

4001 

South 

4002 

Tennessee 

TN 

47 

4100 

Texas 

TX 

48 

North 

4201 

North  Central 

4202 

Centra  1 

4203 

South  Central 

4204 

South 

4205 

Utah 

UT 

49 

North 

4301 

Centra  1 

4302 

South 

4303 

Vermont 

VT 

50 

4400 

V i rq i ni a 

VA 

51 

North 

4501 

South 

4502 

Wash i ngton 

WA 

53 

North 

4601 

South 

4602 

West  Virginia 

WV 

54 

North 

4701 

South 

4702 

W i scons  i  n 

Wl 

55 

North 

4801 

Centra  1 

4802 

South 

4803 

Wyomi ng 

WY 

56 

East  (01  ) 

4901 

East  Central  (02) 

4  902 

West  Central  (03) 

4903 

West  (04) 

4  904 

Puerto  R i co 

RQ 

72 

5201 

Virgin  1 s 1 ands 

VQ 

78 

St.  John,  St.  Thomas 

5201 

St.  Croix 

5202 

American  Samoa 

AQ 

60 

5300 

Guam 

GQ 

66 

5400 
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Table  4 

List  of  Publications  of  the  National  Ocean  Survey, 
(U.S.  Department  of  Commerce) 

Necessary  for  Conversion  Computations 
on  the  State  Plane  Coordinate  Systems* 


Spec ia 1 

Pub  1 i cati on 
Number 

Publ i cat  ion 

235 

304 

The  State-Coordinate  Systems 
(A  Manual  for  Surveyors) 

Plane  Coordinate  Projection  Tables 

A 1 abama 

65-1 

P 1  ane 

Coord i na+e 

1 n+ersect ion 

Tab  1 es 

A 1 aska 

257 

P  1  ane 

Coord i na+e 

Projection  Tables 

Ar  i  zona 

289 

tt 

tl 

If 

It 

Arkan  sas 

253 

It 

tt 

tt 

It 

Ca  1  i forn i a 

276 

Tl 

ft 

If 

tt 

Co  lorado 

266 

It 

II 

tt 

II 

Connec+i cut 

305 

tt 

ft 

II 

tt 

De  laware 

255 

If 

tl 

tt 

It 

FI  or i da 

322 

t» 

tt 

tl 

tt 

Georg i a 

302 

tl 

tt 

tt 

It 

Hawa i  ian  1  s  1  ands 

306 

It 

tt 

tt 

11 

1  daho 

303 

tt 

II 

tl 

tl 

1  1  1  i  noi  s 

259 

tt 

tt 

tt 

It 

1 n  di ana 

284 

tt 

tt 

tt 

It 

Iowa 

285 

It 

If 

II 

tl 

Kansas 

290 

II 

tl 

11 

tt 

Kentucky 

291 

tl 

tt 

It 

tt 

Louisiana  (Revised) 

2  56 

II 

Tl 

tt 

It 

Ma  i  ne 

292** 

11 

It 

It 

ft 

Ma  ry  1  and 

274 

tt 

tt 

tt 

It 

Massachusetts 

65-3 

tt 

If 

tt 

ft 

Mi ch igan 

264 

tt 

tt 

tt 

tt 

Mi nneso+a 

321 

II 

It 

tt 

ft 

Mi  ss issi ppi 

319 

tt 

ft 

It 

tt 

Mi ssouri 

261 

tt 

tl 

It 

tt 

Montana 

286 

tt 

tl 

II 

If 

Nebraska 

318 

tt 

It 

It 

11 

Nevada 

317 

tl 

tt 

11 

It 

New  Hampsh ire 

316 

tt 

tt 

11 

tt 

New  Jersey 

324 

tt 

tt 

tt 

tt 

New  Mexico 

323 

It 

II 

tt 

tt 

New  York 

272 

It 

tt 

If 

tt 

North  Caro  1 i na 

262 

II 

It 

It 

tt 

North  Dakota 

269 

tt 

tt 

tt 

It 

Oh  io 

287 

tl 

It 

ft 

tt 

Ok  1 ahoma 

270 

tt 

tt 

tt 

It 

Oregon 

267 

If 

tt 

tt 

tt 

Pennsy 1 vani a 

G-59 

Tl 

tt 

tt 

tt 

Ph i 1 i pp ine  1 s 1 ands 

65-2 

It 

tt 

tt 

tt 

Puerto  Rico  and 

315 

tt 

tt 

It 

tt 

V i rg i n  1 s  1  ands 

Rhode  island 

273 

II 

tt 

tt 

tt 

South  Carol i na 

263 

tt 

tt 

tt 

tt 

South  Dakota 

268 

tl 

tl 

11 

tt 

Tennessee 

252 

tl 

11 

II 

tt 

Texas 

277 

It 

tt 

tt 

tt 

Utah 

314 

ft 

tt 

tl 

tt 

Vermont 

293 

tl 

tt 

ft 

11 

Virginia 

271 

1? 

tt 

tt 

tt 

Wash ing+on 

275 

tl 

tt 

tt 

tt 

West  Virginia 

288 

11 

It 

If 

tt 

Wi scons  in 

258 

tl 

It 

tt 

If 

Wyomi  ng 

*  Available  from  the  Government  Printing  Office,  Washington,  D.C. 
20401  . 

**  Includes  District  of  Columbia. 
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# 


NBS  TECHNICAL  PUBLICATIONS 


PERIODICALS 

JOURNAL  OF  RESEARCH — The  Journal  of  Research  of  the 
National  Bureau  of  Standards  reports  NBS  research  and  develop¬ 
ment  in  those  disciplines  of  the  physical  and  engineering  sciences  in 
which  the  Bureau  is  active.  These  include  physics,  chemistry, 
engineering,  mathematics,  and  computer  sciences.  Papers  cover  a 
broad  range  of  subjects,  with  major  emphasis  on  measurement 
methodology  and  the  basic  technology  underlying  standardization. 
Also  included  from  time  to  time  are  survey  articles  on  topics 
closely  related  to  the  Bureau’s  technical  and  scientific  programs. 
As  a  special  service  to  subscribers  each  issue  contains  complete 
citations  to  all  recent  Bureau  publications  in  both  NBS  and  non- 
NBS  media.  Issued  six  times  a  year.  Annual  subscription:  domestic 
$13;  foreign  $16.25.  Single  copy,  $3  domestic;  $3.75  foreign. 
NOTE:  The  Journal  was  formerly  published  in  two  sections:  Sec¬ 
tion  A  “Physics  and  Chemistry”  and  Section  B  “Mathematical 
Sciences.” 

DIMENSIONS/NBS — This  monthly  magazine  is  published  to  in¬ 
form  scientists,  engineers,  business  and  industry  leaders,  teachers, 
students,  and  consumers  of  the  latest  advances  in  science  and 
technology,  with  primary  emphasis  on  work  at  NBS.  The  magazine 
highlights  and  reviews  such  issues  as  energy  research,  fire  protec¬ 
tion,  building  technology,  metric  conversion,  pollution  abatement, 
health  and  safety,  and  consumer  product  performance.  In  addi¬ 
tion,  it  reports  the  results  of  Bureau  programs  in  measurement 
standards  and  techniques,  properties  of  matter  and  materials, 
engineering  standards  and  services,  instrumentation,  and 
automatic  data  processing.  Annual  subscription:  domestic  $11; 
foreign  $13.75. 

NONPERSODICALS 

Monographs — Major  contributions  to  the  technical  literature  on 
various  subjects  related  to  the  Bureau’s  scientific  and  technical  ac¬ 
tivities. 

Handbooks— Recommended  codes  of  engineering  and  industrial 
practice  (including  safety  codes)  developed  in  cooperation  with  in¬ 
terested  industries,  professional  organizations,  and  regulatory 
bodies. 

Special  Publications — Include  proceedings  of  conferences  spon¬ 
sored  by  NBS,  NBS  annual  reports,  and  other  special  publications 
appropriate  to  this  grouping  such  as  wall  charts,  pocket  cards,  and 
bibliographies. 

Applied  Mathematics  Series — Mathematical  tables,  manuals,  and 
studies  of  special  interest  to  physicists,  engineers,  chemists, 
biologists,  mathematicians,  computer  programmers,  and  others 
engaged  in  scientific  and  technical  work. 

National  Standard  Reference  Data  Series — Provides  quantitative 
data  on  the  physical  and  chemical  properties  of  materials,  com¬ 
piled  from  the  world’s  literature  and  critically  evaluated. 
Developed  under  a  worldwide  program  coordinated  by  NBS  under 
the  authority  of  the  National  Standard  Data  Act  (Public  Law 
90-396). 


NOTE:  The  principal  publication  outlet  for  the  foregoing  data  is 
the  Journal  of  Physical  and  Chemical  Reference  Data  (JPCRD) 
published  quarterly  for  NBS  by  the  American  Chemical  Society 
(ACS)  and  the  American  Institute  of  Physics  (AIP).  Subscriptions, 
reprints,  and  supplements  available  from  ACS,  1 155  Sixteenth  St., 
NW,  Washington,  DC  20056. 

Building  Science  Series — Disseminates  technical  information 
developed  at  the  Bureau  on  building  materials,  components, 
systems,  and  whole  structures.  The  series  presents  research  results, 
test  methods,  and  performance  criteria  related  to  the  structural  and 
environmental  functions  and  the  durability  and  safety  charac¬ 
teristics  of  building  elements  and  systems. 

Technical  Notes — Studies  or  reports  which  are  complete  in  them¬ 
selves  but  restrictive  in  their  treatment  of  a  subject.  Analogous  to 
monographs  but  not  so  comprehensive  in  scope  or  definitive  in 
treatment  of  the  subject  area.  Often  serve  as  a  vehicle  for  final 
reports  of  work  performed  at  NBS  under  the  sponsorship  of  other 
government  agencies. 

Voluntary  Product  Standards — Developed  under  procedures 
published  by  the  Department  of  Commerce  in  Part  10,  Title  15,  of 
the  Code  of  Federal  Regulations.  The  standards  establish 
nationally  recognized  requirements  for  products,  and  provide  all 
concerned  interests  with  a  basis  for  common  understanding  of  the 
characteristics  of  the  products.  NBS  administers  this  program  as  a 
supplement  to  the  activities  of  the  private  sector  standardizing 
organizations. 

Consumer  Information  Series — Practical  information,  based  on 
NBS  research  and  experience,  covering  areas  of  interest  to  the  con¬ 
sumer.  Easily  understandable  language  and  illustrations  provide 
useful  background  knowledge  for  shopping  in  today’s  tech¬ 
nological  marketplace. 

Order  the  above  NBS  publications  from:  Superintendent  of  Docu¬ 
ments,  Government  Printing  Office,  Washington,  DC  20402. 

Order  the  following  NBS  publications — FIPS  and  NBSIR's — from 
the  National  Technical  Information  Services,  Springfield.  VA  22161 . 

Federal  Information  Processing  Standards  Publications  (FIPS 
PUB) — Publications  in  this  series  collectively  constitute  the 
Federal  Information  Processing  Standards  Register.  The  Register 
serves  as  the  official  source  of  information  in  the  Federal  Govern¬ 
ment  regarding  standards  issued  by  NBS  pursuant  to  the  Federal 
Property  and  Administrative  Services  Act  of  1949  as  amended. 
Public  Law  89-306  (79  Stat.  1127),  and  as  implemented  by  Ex¬ 
ecutive  Order  11717  (38  FR  12315,  dated  May  1 1,  1973)  and  Part  0 
of  Title  15  CFR  (Code  of  Federal  Regulations). 

NBS  Interagency  Reports  (NBSIR) — A  special  series  of  interim  or 
final  reports  on  work  performed  by  NBS  for  outside  sponsors 
(both  government  and  non-government).  In  general,  initial  dis¬ 
tribution  is  handled  by  the  sponsor;  public  distribution  is  by  the 
National  Technical  Information  Services,  Springfield,  VA  22161, 
in  paper  copy  or  microfiche  form. 
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